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Introduction
Chronic obstructive pulmonary disease (COPD) is defined as a preventable and treatable disease state involving progressive airflow obstruction that is not fully reversible 1 . A chronic inflammatory process occurs that can produce changes in the bronchi (chronic bronchitis), bronchioles (obstructive bronchiolitis), and/or pulmonary parenchyma (pulmonary emphysema), leading to air flow limitation, caused primarily by smoking. The consequences can be systemic 1, 2 . COPD is a leading cause of death worldwide -including Europe 3, 4 , the United States 5 , and Brazil 6 . COPD was the sixth leading cause of death in the world in 1990 and fourth in 2000, and is estimated to reach third place by 2020 3 . Estimated odds of death following hospitalization due to an exacerbation of COPD are 51% 7 .
Treatment of COPD can include smoking cessation, psychosocial monitoring, medication, and physical rehabilitation 8 . This set of interventions, involving a multidisciplinary team, is called pulmonary rehabilitation (PR). According to the American Thoracic Society (ATS) and European Respiratory Society (ERS), PR includes physical training as well as educational and behavioral changes intended to promote physical and psychological improvement in COPD 9 .
COPD is a not fully reversible condition, since damage to pulmonary structures is permanent. Most studies on PR thus emphasize improvement of functional aspects and quality of life 10 . One of the main interventions studied in rehabilitation programs is thus physical exercise, with or without other program components. PR based on exercise involves aerobics, muscle-strengthening exercises, and in some cases strengthening of respiratory muscles 11 . Evidence suggests that exercise-based programs are the most effective in improving COPD symptoms, making exercise the main intervention to promote patients' independence and improve their quality of life 10, 11 .
The benefits of PR in treating COPD have been demonstrated in several studies that highlight an increase in functional capacity and endurance as well as a decrease in dyspnea perception 12 . Despite limited evidence that PR is effective for increasing survival in COPD patients 10 , it can improve the feeling of dyspnea, quality of life, and exercise capacity and decrease the number of hospitalizations, all of which are predictors of mortality 12, 13 .
PR is traditionally performed as outpatient pulmonary rehabilitation (OPR). According to national and international guidelines, it is costeffective and well documented in the literature 1, 9, 11, 12 . This study considered OPR as a PR modality in a specialized outpatient setting. In a meta-analysis on the effects of OPR compared to a control group, even though the latter used important treatment modalities such as bronchodilators, pulmonary rehabilitation, which included physical rehabilitation, showed better results in quality of life and exercise capacity 14 . According to another systematic review, PR is effective when compared to control conditions for the same outcomes, even with different approaches in each physical exercise program 15 . A variety of physical training methods can be used during PR, including strength training, interval training, upper body training, inspiratory and expiratory muscle training, and transcutaneous electrical stimulation, in addition to aerobic training generally used in programs 9, 16 .
Some studies (including randomized clinical trials, RCTs) on the use of PR as home or community-based pulmonary rehabilitation (HCPR) rather than in an outpatient clinical setting (OPR) show positive results in improving exercise capacity and quality of life and a decreasing dyspnea sensation 17, 18, 19, 20 . We defined HCPR as a PR program developed in a non-specialized community health service, in a community center, or at the patient's home. Other RCTs that compared standard OPR to home or community-based PR show similar results and greater effectiveness of HCPR for some outcomes such as exercise capacity and sensation of dyspnea 20, 21, 22 . Some systematic reviews 23, 24, 25 compare OPR to controls (no exercise), but none compare OPR and HCPR. Those systematic reviews showed that HCPR improved functional capacity and quality of life and reduced dyspnea sensation, but they used less comprehensive search strategies.
Although some studies have addressed PR in home and community settings, the benefits of this rehabilitation modality are still not clear for all the target outcomes. A wide variety of protocols are also used in rehabilitation programs, and the influence of these factors on the results requires more in-depth study. A better understanding of these aspects could inform health policies. The current study thus aimed to assess the effectiveness of HCPR compared to OPR or a control group for improving the commonly assessed outcomes (functional capacity, dyspnea perception, and quality of life) in patients with COPD, using a systematic literature review with meta-analysis.
Method
This systematic review and meta-analysis of RCTs followed the recommendations of the Cochrane Collaboration 26 and PRISMA Statement 27 .
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Our primary outcomes were functional capacity and health-related quality of life, and our secondary outcome was self-report of dyspnea sensation. The study protocol was registered in the Centre for Reviews and Dissemination, University of York (PROSPERO) under number CRD42014007295 28, 29 . There were some modifications between the protocol and the final study due to the lack of data in the selected studies concerning some outcomes that we planned to analyze. We also planned to assess publication bias through tests of funnel plot asymmetry, comparing intervention effects estimated from individual studies against a measure of study size for each outcome. Nevertheless, this test is underpowered to distinguish chance from real asymmetry when the meta-analysis includes less than 10 studies 26 , which happened in all but one of the meta-analyses performed in the present review. Additionally, we needed to adopt different strategies for subgroup analyses, since few studies could be pooled for some of the selected outcomes.
Eligibility criteria
RCTs were selected for this review. Studies whose results did not include a control group (no exercise) or a comparison (OPR) or which did not use random drawing to refer patients to the groups were excluded. The review included studies whose participants were patients with COPD stages two or higher according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 8 .
The selected studies involved HCPR -pulmonary rehabilitation at home or in a nonspecialized community center/health servicecompared to a control group and/or to a group that received OPR. The results needed to contain at least one of the following outcomes: performance in the Six-Minute Walk Test (6MWT), performance in the Incremental Shuttle Walk Test (ISWT), quality of life (Saint George's Respiratory Questionnaire -SGRQ or Chronic Respiratory Questionnaire -CRQ), or sensation of dyspnea (Medical Research Council -MRC). Outcomes were assessed at baseline, immediately upon conclusion of rehabilitation programs, and in follow-up evaluations when informed by the authors. Intervention was defined as a minimum period of four weeks.
Search strategy
Article searches were conducted from January 2014 to May 2015, independently of language or date of publication, in the following electronic databases: MEDLINE (PubMed), SCOPUS, Cochrane Central Register of Controlled Trials (CENTRAL), LILACS, Physiotherapy Evidence Database (PEDro), and Google Scholar. In addition, manual searches were made in the references of the studies found on this research topic. The search strategy included a combination of the following terms: "chronic obstructive pulmonary disease", "physical exercise", "physical rehabilitation", "home care services", and "community health services". These terms were associated with a highly sensitive search strategy for RCTs 26 
Selection of studies and data extraction
In the first phase, the titles and abstracts of all studies identified during the searches were independently assessed by two reviewers (L.F.N. and M.H.R.) using the EndNote X3 software (Thomson Reuters. http://www.endnote.com). All abstracts and titles that did not contain sufficient information for assessment of inclusion and exclusion criteria were selected for evaluation of the full text.
In the second phase, two reviewers independently assessed the full texts and selected the studies according to predefined eligibility criteria. Disagreements between reviewers were resolved by consensus, and if necessary a third reviewer (T.R.G.) made the decision. Overall agreement among reviewers was excellent (kappa = 0.89).
Using a standard form, reviewers independently performed the data extraction on participants, interventions, and comparison of conditions and target outcomes, besides checking the selected studies' methodological quality. Disagreements were resolved by consensus or decided by the third reviewer. Whenever data were insufficient to assess the methodological quality or inclusion of the study in the meta-analysis, the original authors were contacted by e-mail for further information.
Assessment of bias risk
The methodological quality assessment considered the following characteristics of the selected studies: random sequence generation, blinding of researchers, blinding of outcome evaluators, selective data reporting, intention-to-treat analysis, and adequate description of losses and exclusions. Criteria for assessing each item in the studies' methodological quality followed the recommendations of the Cochrane Handbook of Systematic Reviews of Interventions 26 , and the tables with the contents of the bias risk assessment were made in the Review Manager 5.1 software (Cochrane's Informatics & Knowledge Management Department; http://tech.cochrane. org/revman).
Data analysis
The meta-analysis was performed using calculation of the mean difference with random effects model, 95% confidence intervals (95%CI), and effect measures obtained through the postintervention values. The studies were analyzed separately, according to type of intervention vs. comparison: HCPR vs. control group, or HCPR vs. OPR. The target outcomes were performance in 6MWT, performance in ISWT, quality of life (SGRQ or CRQ), and sensation of dyspnea (MRC).
All the analyses used Review Manager 5.1, and the random effects model was used to account for any potential heterogeneity following different interventions in diverse study settings. Statistical heterogeneity of treatment effect between studies was assessed using Cochran's Q test and the inconsistency test (I 2 ), in which values below 40% do not pose a problem, values between 30% and 60% mean moderate heterogeneity, values between 50% and 90% mean substantial heterogeneity, and values between 75% and 100% mean considerable heterogeneity 23 . Heterogeneity, when found, was evaluated by the researchers, and the possible causes were explored through subgroup analyses. Finally, assessment of the quality of evidence generated by this systematic review was summarized for each outcome and type of comparison using the GRADE Profiler software (Cochrane's Informatics & Knowledge Management Department; http:// tech.cochrane.org/gradepro).
Results

Description of studies
The initial search identified 3,172 studies, excluding duplicates. Of these, 58 were considered potentially relevant and 23 studies 17, 18, 19, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50 met the eligibility criteria and were included in this review. One of the selected studies appeared in two distinct publications 49, 50 in which the same intervention was applied to the same patients but describing different outcomes. Figure 1 shows the flow diagram for the study search and selection.
The 23 selected studies involved a total of 1,258 individuals of both sexes. Thirteen studies were done in Europe 17, 19, 21, 31, 33, 38, 42, 43, 45, 46, 48, 49, 50 , six in Asia 30, 36, 39, 40, 44, 47 , two in Australasia 34, 35 , one in North America 41 , and one in South America 32 . Among the studies included in the review, 19 17, 18, 19, 30, 31, 32, 33, 34, 36, 38, 39, 40, 42, 43, 44, 46, 47, 48, 49, 50 compared HCPR to control group (n = total 893; n HCPR = 485), while four 35, 37, 41, 45 compared HCPR to OPR (n total = 375; n HCPR = 178). No studies reported harmful effects related to HCPR during interventions.
As for HCPR, all studies used at least one aerobic component (43.5% walking, 17.4% biking, 8.7% climbing stairs, and 30.4% a combination of these exercises), and most included strength training for upper and lower limbs and respiratory muscles, as well as educational measures. Some studies used different ways to encourage patients to exercise, such as walking to the beat of music or exercises accompanying demo videos, but most simply advised patients to walk with or without a pedometer and to fill in exercise diaries. Table 1 shows the characteristics of studies, patients, and interventions.
Risk of bias
Evidence of selective reporting was not been found in any of the selected studies, and 86.96% properly described tracking losses and exclusions. More than half (56.52%) presented low risk of bias in the randomization sequence generation, 30.44% had low risk of bias in the blinding of outcome reviewers, and 26.08% in the blinding of personnel. It was not possible to clearly assess the risk of bias in the random sequence generation in 39.13%, blinding of the outcome reviewers in 26.08%, or blinding of teams in 21.73% of the studies. More than one-third of the studies (39.13%) conducted intention-to-treat analyses. The studies' methodological quality was generally moderate (Figures 2 and 3) . Considering assessment of publication bias in the systematic review, a test of funnel plot in the quality of life outcome (assessed by the CRQ) comparing HCPR to controls (the only meta-analysis that included more than 10 studies, ensuring the minimum power to conduct the test), showed little evidence of asymmetry. (Supplementary material: https://www. dropbox.com/s/w21i0iz37pv3kuc/Material%20 Suplementar%2013.03.2016.docx?dl=0).
Effects of interventions
• Analysis 1: HCPR vs. control group (a) Functional Capacity and Dyspnea: Ten studies 30, 31, 33, 36, 40, 44, 46, 47, 48, 50 (n = 461) assessed functional capacity with the 6MWT and seven used the ISWT 18, 32, 34, 38, 39, 42, 43 (n = 321). Four studies 19, 38, 43, 48 (n = 280) evaluated dyspnea using the MRC. The meta-analysis indicated significant improvement in the 6MWT (33.79 meters, 95%CI: 6.03 to 61.54, I 2 = 76%), but due to the high heterogeneity, a subgroup analysis was done on studies including patients with FEV 1 above and below 50% of predicted. Subgroup analysis Cad. Saúde Pública, Rio de Janeiro, 32(6):e00085915, jun, 2016 Table 1 Characteristics of studies, patients, and interventions included in the systematic review. From second to ninth week, patients followed the program at home, five times a week for 1.30 hours, performing the exercises they had learned.
Controls: Patients were encouraged to continue respiratory physical therapy exercises and walking at home, unsupervised. They were asked to record their daily activities on a specific form (continues) Prior to randomization patients were divided into three groups. Two received PR in primary care centers and one received no intervention (controls). After the initial period, the groups that performed PR in primary care centers were divided into one group that received maintenance at home and the other that did not receive any further intervention. We compared the groups with PR in the primary care centers for three months and that were then divided into home PR or no further intervention Note: data expressed as mean ± standard deviation.
Figure 2
Graph on risk of bias with percentages across all selected studies.
showed an effect size increase (54.38m, 95%CI: 29.53 to 79.23, I 2 = 37%) in the studies including individuals with more severe COPD, stage III or IV according to the GOLD criteria 8 (FEV 1 < 50% of predicted), while among the studies including individuals with less severe COPD (FEV 1 > 50% of predicted), no effect was found (7.20m, 95%CI: -23.72 to 38.11, I 2 = 55%). A reduction of heterogeneity in both meta-analyses was seen ( Figure  4 ). With regard to functional capacity measured by ISWT, significant improvement was also seen in the distance walked comparing patients who performed HCPR to controls (78.84m, 95%CI: 43.04 to 104.64, I 2 = 0%) ( Figure 5 ). Finally, there was a significant decrease in sensation of dyspnea assessed by MRC in HCPR compared to controls (-0.21, 95%CI: -0.42 to -0.00, I 2 = 0%) ( Figure 6 ). (b) Quality of Life: Thirteen studies 17, 18, 19, 31, 33, 34, 36, 38, 42, 44, 46, 47, 49 (n = 521) assessed quality of life with CRQ and four 18, 30, 39, 48 (n = 281) with SGRQ. The meta-analysis showed that participants who received the intervention showed significant improvement in the four quality of life domains as- Figure 3 Graph on risk of bias for each selected study.
Cad. Saúde Pública, Rio de Janeiro, 32(6):e00085915, jun, 2016 Figure 4 Meta-analysis of functional capacity in the Six-Minute Walk Test (6MWT) comparing home or community-based pulmonary rehabilitation (HCPR) to controls.
95%CI: 95% confidence interval; FEV 1 : forced expiratory volume in one second; PR: pulmonary rehabilitation; SD: standard deviation. (Figure 7) . Similarly, when compared to controls, patients who received HCPR also showed improvement in overall quality of life assessed by SGRQ (-9.98, 95%CI: -17.23 to -2.74, I 2 = 73%) and in the Activity (-12.34, 95%CI: -19.54 to -5.14, I 2 = 57%) and Psychosocial Impact (-10.70, 95%CI: -18.89 to -2.52, I 2 = 76%) domains, but no improvement was demonstrated in the Symptoms domain (-3.24, 95%CI: -9.97 to 3.49, I 2 = 53%) (Figure 8 ). High heterogeneity values were explored by separating the studies into subgroups according to the characteristics of the patients' disease, risk of methodological bias in studies, countries where the studies were performed, and intervention time. None of the analyses showed a substantial decrease in heterogeneities.
• Analysis 2: HCPR vs. OPR (a) Functional Capacity: Three studies 36, 37, 41 (n = 334) assessed functional capacity using the 6MWT. When considered jointly, the interventions did not differ significantly in the distance walked in the 6MWT (8.70m, 95%CI: -6.67 to 24.08, I 2 = 0%) ( Figure 9 ). (b) Quality of Life: Three studies 35, 37, 45 (n = 123) evaluated quality of life using the CRQ. The meta-analysis showed no significant difference between the interventions in the domains of Dys- Figure 5 Meta-analysis of functional capacity in Incremental Shuttle Walk Test (ISWT) comparing home or community-based pulmonary rehabilitation (HCPR) to controls.
Figure 6
Meta-analysis of dyspnea perception in Medical Research Council (MRC) comparing home or community-based pulmonary rehabilitation (HCPR) to controls.
95%CI: 95% confidence interval; PR: pulmonary rehabilitation; SD: standard deviation.
pnea (-0.14, 95%CI: 0.29 to -0.57, I 2 = 0%), Fatigue (-0.18, 95%CI: -0.77 to 0.42, I 2 = 59%), Emotional Function (-0.23, 95%CI: -0.99 to 0.53, I 2 = 77%), or Mastery (-0.14, 95%CI: -0.95 to 0.68, I 2 = 69%) ( Figure 10 ). Likewise, high heterogeneity values were also explored using the previously specified criteria, and no substantial decrease in heterogeneities was observed.
Assessment of quality of evidence
Assessment of the quality of evidence in this systematic review was performed for each of the outcomes evaluated by the GRADE system. The GRADE system defines well-conducted RCTs as providing high-quality evidence, even though the degree of trustworthiness and recommendation of the findings can decrease, according to a series of criteria 51 For all the target outcomes, taking into account the considerable heterogeneity found in some analyses and/or the findings' inaccuracy, as shown by wide confidence intervals (probably due to small samples in most of the studies), the quality of the evidence was classified as moderate. Despite some studies' methodological limitations, the aspects described above were more
Figure 7
Meta-analysis of quality of life in Chronic Respiratory Questionnaire (CRQ) comparing home or community-based pulmonary rehabilitation (HCPR) to controls.
95%CI: 95% confidence interval; PR: pulmonary rehabilitation; SD: standard deviation. prevalent in assessing the quality of evidence for each outcome, since the method used to generate random sequences in many studies was not clear (which does not mean that it was inappropriate) and because double-blinding is not possible in interventions such as PR. Still, sensitivity analysis, removing studies with lower methodological quality of meta-analyses, did not significantly change the estimated effects between the outcomes or decrease the heterogeneities.
Discussion Summary of the evidence
This systematic review and meta-analysis of RCTs assessed the influence of pulmonary rehabilitation setting, whether at home or in community groups, compared to control groups or standard outpatient pulmonary rehabilitation in patients with COPD. Target outcomes were functional capacity using the 6MWT or ISWT, dyspnea using MRC, and quality of life using SGRQ or CRQ. When compared to a control group, home or community-based PR improved functional capacity, decreased dyspnea sensation, and improved quality of life. In addition, when
Cad. Saúde Pública, Rio de Janeiro, 32(6):e00085915, jun, 2016 Figure 9 Meta-analysis of functional capacity in Six-Minute Walk Test (6MWT) comparing home or community-based pulmonary rehabilitation (HCPR) to outpatient pulmonary rehabilitation (OPR).
Figure 10
Meta-analysis of quality of life in Chronic Respiratory Questionnaire (CRQ) comparing home or community-based pulmonary rehabilitation (HCPR) to outpatient pulmonary rehabilitation (OPR).
compared to OPR, the effects of HCPR did not differ with regard to functional capacity or quality of life. In the 6MWT, performance improvement in the HCPR group compared to the control group was 54.38 meters for patients with FEV 1 < 50% of predicted; an improvement of 54 meters is known to be clinically significant 49 . Moreover, studies show that the 6MWT is an excellent predictor of hospitalization and mortality among COPD patients 52, 53 , i.e., the longer the distance walked in the test, the lower the odds of hospitalization and death 52 . The lack of effect for patients with FEV 1 > 50% of predicted may have been due to the lower functional impairment in these individuals, who would be expected to benefit less from the intervention.
Similarly, the average difference in the ISWT between the group that received HCPR and the control group was 73.85 meters, much higher than the 47.5-meter increase that is sufficient to show clinically significant improvement in this test 55 . When HCPR and OPR were compared, it was not possible to identify differences between the average distances walked in the 6MWT. Systematic reviews with meta-analysis comparing the effect of OPR to control groups found similar effect sizes as in the comparison between HCPR and controls, namely 77.7 meters (95%CI: 12.21 to 143.20) 13 and 48.0 meters (95%CI: 32.0 to 65.0) 56 in ISWT. These results show the strong potential of home and community programs that use fewer devices and resources to produce similar gains in functional capacity when compared to standard outpatient programs.
Both the 6MWT and ISWT show good reproducibility and good sensitivity for assessing changes in functional capacity of patients with COPD after PR programs, with 6MWT as a submaximal test and ISWT as a maximal test 57 . This demonstrates that patients undergoing HCPR can benefit in different functional aspects of physical capacity. In addition, the tests are of easy to apply and low-cost and correlate well with the maximum oxygen consumption (VO 2 max) 1, 58 , confirming the importance of the findings in this meta-analysis.
The current study also demonstrated that HCPR, when compared to a control group, decreased the sensation of dyspnea, assessed by MRC. The index can help predict mortality risk in patients with COPD 8 , and individuals with higher MRC indices have lower exercise capacity and lower quality of life 59 , aspects also associated with increased risk of mortality.
Quality of life in patients receiving HCPR compared to the control group showed improvement, except in the symptoms section of the SGRQ. Considering the overall score and in other domains, the results of the selected studies showed significantly improved quality of life after completing the program. An eight-point decrease in the SGRQ score indicates a moderately effective change, while a 12-point decrease indicates highly efficient treatment 60 .
Similarly, when evaluated by CRQ, all areas showed improvement in HCPR compared to the control group. Again, comparison of HCPR and OPR showed no differences in any of the CRQ domains, demonstrating that home or communitybased programs can be as effective as outpatient pulmonary rehabilitation to improve quality of life for individuals with COPD.
These quality of life questionnaires seek to assess the degree of disability and not merely lung incapacity, since their domains tend to address the issue of disability related to psychosocial, emotional, and self-control factors and activities as well as the sensation of dyspnea and fatigue. Importantly, a 0.5-point change in CRQ may be clinically significant 14 , and in meta-analyses comparing HCPR to control groups in all domains, the mean difference exceeded 0.5 points.
Quality of life questionnaires can be better at measuring the true impact of interventions in real life, compared to the results of other tests and measures 61 . SGRQ is widely used to assess quality of life in these patients 8 . However, CRQ, also widely used 62 , has proven superior for evaluating quality of life in patients with COPD who received PR 63, 64 .
As a whole, this study indicates that HCPR can improve functional capacity, quality of life, and sensation of dyspnea in COPD patients when compared to control interventions. This PR modality's results also resembled those of OPR, whose benefits are widely documented in the literature. Some studies have shown that HCPR is cost-effective, making it the most feasible approach for extending to larger numbers of people and improving population access 65, 66 .
Strengths and limitations of the review
This systematic review proposed to answer specific research questions by rigorously following the recommendations of the Cochrane Collaboration 26 for conducting systematic reviews and meta-analyses. Among the procedures, the study protocol was published, allowing explicit reproducibility and decreasing potential selective reporting bias. A comprehensive search was conducted with no limitations on language or period, and two independent reviewers performed the study selection and data extraction.
The various meta-analyses focused on outcomes with high clinical significance, extending the findings of systematic reviews on the topic with data up to 2012 23, 24, 25 . No relevant evidence of heterogeneities was observed in at least three of the meta-analyses, while we explored the other heterogeneities that were detected. Altogether, these characteristics gave high methodological quality to this systematic review.
In light of the findings' biological plausibility, the absence of heterogeneity in the comparisons of HCPR and control groups in ISWT and MRC and in the comparison of HCPR and OPR in 6MWT demonstrates that the results for these outcomes are reliable.
The heterogeneity in the 6MWT comparing HCPR to the control group was explored: one possible explanation for its increase is the percentage averages of predicted FEV 1 in patients. Subgroup analysis showed an important decrease in heterogeneity, mainly for the group with FEV 1 < 50% of predicted. Maintenance of high heterogeneity in the analysis of studies with patients showing mean FEV 1 > 50% of predicted may have occurred due to the small number of studies included or to other differences in rehabilitation programs, since the studies included in this meta-analysis had low risk of methodological bias.
The observed heterogeneity in quality of life outcomes is somewhat expected, since quality of life concepts can change according to various study contexts and cultural characteristics, despite the validation of questionnaires for each country. In addition, such analyses always show heterogeneity between studies on the basis of their clinical and methodological diversity, even though the tests are unable to detect it; the effect's magnitude and direction should always be considered, regardless of the strength of evidence in assessing the estimates 26 .
Although this review showed substantial heterogeneity in some analyses with regard to quality of life, HCPR clearly benefits COPD patients, based on the direction and size of effects. Subgroup analyses sought to explain this heterogeneity by considering differences in intervention times, methodological quality, and degree of patients' commitment. However, none of the analyses revealed differences among subgroups in effect size or direction, making it impossible to explain the differences that were found. We thus assume that the heterogeneity is due to the large number of studies involved in some analyses, the variety of types of intervention, and the sociocultural diversity of subjects.
Various factors limited the quality of evidence identified in this systematic review and the degree of confidence in some of the recommendations. The main limiting factor is the lack of reports of prior calculation of sample size and statistical power in the selected studies, some of which included small numbers of patients, thereby increasing the uncertainty in the estimates generated by the meta-analyses and the potential publication bias, although none of the selected studies had received industry funding. Additionally, most studies identified a limited post-intervention assessment period, thus preventing assessment of the long-term efficacy of HCPR and its impact on morbidity and mortality.
The review also detected low methodological quality in many studies that did not address or provide details on essential procedures for reducing the risk of bias in RCTs: adequacy of the random sequence generation, blinding of study teams and reviewers, intention-to-treat analysis, and the impact of loss to follow-up between groups. RCTs on HCPR are thus needed with larger samples, extended follow-up, and greater methodological rigor in order to increase the confidence in their degree of recommendation, given the diversity of clinical scenarios and patient care in COPD.
The summary of these issues involving methodological quality, heterogeneity, and imprecision is taken into account when assessing a study's quality. For all target outcomes in both comparisons, the quality of evidence was considered moderate. That is, the results should be interpreted with caution. Studies with greater statistical power and more appropriate and uniform methodologies can lead to small changes in effect size for the target outcomes. Nonetheless, the results are highly valid, considering the direction of the effects, the significance of the statistical tests, and their clinical relevance.
Differences between this and other reviews
This was not the first systematic review of studies on COPD and PR, although it was the first to directly compare HCPR and OPR. While this study was in progress, a systematic review was published with a meta-analysis of 18 studies comparing HCPR and control groups, published up to 2012 23 . The authors identified only 814 studies in databases, without using a sensitive search for RCTs and including studies that did not meet our inclusion criteria (since they did not involve exercises, were not RCTs, or did not meet our criteria for the minimum intervention time). The three meta-analyses involved three studies on the outcome of the SGRQ, two using the Borg scale, and eight the 6MWT. The authors' results were similar to ours, indicating that HCPR, compared to control groups, improves functional capacity, relieves the sensation of dyspnea, and improves quality of life in COPD.
Another systematic review without a metaanalysis 25 compared home-based PR with control groups or non-home-based PR and identified 888 studies, of which 12 were included. Most of these studies found that programs involving aerobic endurance training improve quality of life and exercise capacity for patients with COPD. In agreement with our findings, the authors concluded that unsupervised home-based PR is useful and, if properly done, can be an equivalent alternative to OPR programs.
Another systematic review 24 evaluated the impact of home-based physical therapy on activities of daily living in COPD patients. Of the 1,686 studies identified by the review, seven were included and three were included in a meta-analysis. The authors concluded that home exercise and training of inspiratory muscles decreases the sensation of dyspnea, findings corroborated by the current systematic review's meta-analysis.
Implications for practice
HCPR meets the recommendations of various public health programs around the world, seeking to decentralize and distribute specialized health services, drawing them closer to the population. HCPR thus potentially applies to countries with universal access in their health care systems.
This systematic review's findings thus corroborate data from other studies, besides increasing the power of evidence on this issue.
HCPR can improve functional capacity, reduce dyspnea, and improve quality of life in patients with COPD, and these benefits are comparable to those of OPR in relation to functional capacity and quality of life. However, concerning the positive effects of this intervention, feasibility studies are still needed to implement these programs, including their suitability in relation to different clinical needs and local contexts. Some alternatives, such as telephone reminders or health worker visits in conjunction with HCPR, could be adopted to increase treatment adherence and monitor patients' symptoms and their adaptation to physical training.
Some issues should be addressed in greater depth in future studies, such as cost-effectiveness of HCPR, considering basic requirements for modeling PR programs, like staff, time, and patient monitoring, among others. Studies should also compare the actual costs of HCPR and OPR, including health services and costs to individuals, besides comparing adherence, number of subsequent hospitalizations, and survival analysis. This is crucial information for clinical decision-making and planning health policies and services, which can be more specific to each population's reality, available human and financial resources, and the respective cultural context.
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